Conformation states of Xenopus transcription factor IIIA.
The conformation of Xenopus transcription factor IIIA (TFIIIA) free in solution, bound to 5S RNA in the 7S particle, depleted of zinc, or bound to plasmid DNA was analyzed by (1) trypsin digestion and electrophoretic analysis of proteolytic fragments or (2) measurement of the fluorescence of TFIIIA mildly derivatized with N-[[(iodoacetyl)amino]ethyl]-5-naphthylamine-1-sulfonic acid (IAEDANS). TFIIIA free or complexed with 5S RNA has a similar conformation as judged (a) by trypsin-dependent generation of similar metastable 20-kDa domains (corresponding to the N-terminal half of the protein) or (b) by the negligible change in AEDANS-TFIIIA fluorescence when free or bound to 5S RNA. When TFIIIA binds plasmid DNA, its N-terminal half becomes hypersensitive to trypsin digestion, indicating a structural change in this region of the protein upon interaction with DNA. Quenching of AEDANS-TFIIIA fluorescence is observed upon interaction of the protein with plasmid DNA, a result also indicative of a conformational change upon protein-DNA interaction. Removal of zinc from TFIIIA by EDTA chelation results in (a) increased proteolysis of this 20-kDa domain, indicating a structural change in the N-terminal half of the protein upon zinc removal, and (b) large enhancement of AEDANS-TFIIIA fluorescence. EDTA chelation of TFIIIA bound to 5S RNA in the 7S particle, a procedure which does not deplete all zinc from the protein, neither increases the trypsin sensitivity of the 20-kDa domain nor alters appreciably the fluorescence of AEDANS-TFIIIA. These results indicate that zinc is involved in maintaining the native conformation of at least the N-terminal half of the protein.